The preparation o f four 2-(4-toluenesulphonyl)-3-aryloxaziridines by oxidation o f the cor responding imines by peracids is described. The relative oxidation rates o f trimethyl phosphite by these oxaziridines are determined.
Until recently, no generally applicable oxidizing reagents were known for P(III) compounds, al though P(III) com pounds are readily oxidized to form the corresponding P(V) compounds. All of the oxidizing reagents that were tested, e.g. hydro gen peroxide [1] , aqueous iodine [2] , nitrogen ox ides [3] , 3,3-dimethyloxirane, stilbenene ozonide [4] , m-chlorperbenzoic acid [5] , tetrabutylam m onium periodate, diacetoxyiodosobenzene [6] , di methyl selenoxide [7] and bis(trimethylsilyl)peroxide [8] have a limited scope as oxidizing reagents for P(III) compounds.
In 1972, a kinetic study of the deoxygenation of 2-alkyl-3-aryloxaziridines by tributylphosphine was described [9] , F or a long time, the oxidation of P(III) com pounds by oxaziridines seems to have been neglected, although there has been consider R,jP + rJX -n-rS -"*"?"? p' able interest in the oxidation of olefins and thioethers by oxaziridines [10] , In 1988, it was noticed that P(III) com pounds 1 are smoothly oxidized by oxaziridines 2 with elec tron-withdrawing groups R 2, R 3 [11] .
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2,6-C l2 The intermediacy of a phosphorane derivative 3 (R' = OEt; R2=Ph; R 3='Pr) was observed by 31P N M R (Ö = 19.52 ppm, H 3P 0 4) when triethyl phos phite was oxidized by 2 (R 2, R 3 as above) in CDC13 [ 11] .
Recently, the racemates o f diastereom er mix tures of P(III) com pounds were reacted with chiral oxaziridines, and stereoselective destruction [12] of one stereoisomer was observed [13] .
In the present com m unication we would like to report on the syntheses of 2-(4-toluenesulphonyl)-3-aryloxaziridines (9) .
These oxaziridines can be used as widely appli cable oxidizing reagents o f P(III) com pounds.
The oxaziridines 9 are conveniently prepared by reacting 6 with 7 by heating under reflux in toluene to form 8 [14] . The sulphonylimine 8 is oxidized by 3-chloroperbenzoic acid (M CPBA) or magnesium m onoperoxyphthalate (M gM PP) in a two-phase system (aqueous sodium hydrogen carbonate/ dichlorom ethane) at 20 °C.
The versatility and usefulness of 9 a -e as oxidiz ing reagents for P(III) com pounds depends on the solubility o f the oxaziridines and of the corre sponding imines 8. Since 9d and 9e, as well as their imines 8 d and 8 e, are well soluble in organic sol vents like dichlorom ethane, chloroform , m etha nol, aceton etc., the oxaziridines 9d and 9e are particulary suitable as oxidizing reagents. Based on reactivity (see Table I ) and solubility, 9d is the most promising oxidizing reagent among 9 a -e . Therefore 9d and its properties are described in de tail in this paper. In order to check the scope and limitations of the oxaziridines as oxidants for P(III) compounds, 9 a -e were reacted with trimethyl phosphite, tri-«-propyl phosphite, triphenyl phosphine and var ious nucleoside phosphites. U nder the conditions of our experiments the oxidation of all P(III) com pounds by 9 a -e proceeds very rapidly and is gen erally completed in less than a minute.
The relative rate constants of the oxidation of trimethyl phosphite by 9 a -e (see Table I ) were de termined in com petition experiments. For each competition experiment, two oxaziridines 9 were selected. Two equivalents of each o f the two oxa ziridines 9 were reacted with one mole of trimethyl phosphite in CDC13 at 20 °C. The relative am ounts of the two imines 8 were determined by com pari son o f the intensities of the 'H N M R signals of the imino CH groups of the imines 8 (see Table II ). Completeness of the reaction was checked b y 31P NM R. The relative reaction rates kA: k B were com puted according to the following eq. [15] :
Eq. 1. Determination o f the relative reaction rates kA:kB.
Here kA and kB are the oxidation rates that be long to the oxidants A und B. a0 and b0 are the ini tial 'H N M R intensities o f the oxaziridines A and B, and a '*, and b'*, are the final 'H N M R intensi ties of the corresponding imines A ' and B \
The following order o f reactivities (see also T a ble I) corresponds to the influence of the aryl sub stituents in 9:
4-N 02~4-NC ~ 2,4-dichloro > 2-N 02 > 2,6-dichloro 2-nitro-and 2,6-dichlorophenyl oxaziridine are less reactive than 4-nitro-, 4-cyano-and 2,4-dichlorophenyl oxaziridine, although the inductive effect of the substituente is more pronounced in 9 a and 9e. The relatively low degree of reactivity of 9 a and 9e is probably due to steric hindrance.
It is noteworthy, that 9 a -e are the pure E-isomers, whereas the 2-alkyl-3-aryl oxaziridines are generally obtained as mixtures of the E-and Z-isomers [16] , In our next paper on this subject we shall discuss the oxidation of P(III) com pounds by 9 a -e in greater detail; their use as oxidizing reagents in the synthesis o f oligonucleotides by the phosphite amidite method [17] will receive particular atten tion.
Experimental
N M R spectra were m easured with a Bruker AM 360 spectrometer at 360. 
Preparation o f the compounds N-Sulphinyl-4-toluenesulphonamide ( T O S-N S O ) (6)
As a m odification of the procedure of ref. [14] 6 is purified by recrystallization from hexane/dichlorom ethane.
N-( 2,4-Dichlorobenzylidene ) -4-toluenesulphonamide (8 d)
A solution o f 6.0 g (27.6 mmol) of T O S -N S O and 4.8 g (27.6 mmol) of 2,4-dichlorobenzaldehyd in 100 ml dry toluene is heated under reflux for 18 h under a blanket o f nitrogen. After evapora tion o f the solvent, the residue is dissolved in di chlorom ethane. The product is precipitated by ad dition o f «-hexane and then recrystallized from di ethyl ether. 
2-( 4-Toluenesulphonyl)-3-( 2,4-dichlorophenyl) -oxaziridine (9d)
At 20 °C the solution o f 3,8 g (11,0 mmol) M CPBA in 50 ml dichlorom ethane is slowly added to a stirred two-phase system of 75 ml saturated aqueous N aH C Ö 3 and a solution of 3.3 g (10.0 mmol) o f imine 8 d in 50 ml dichloromethane. After about 20 h the organic layer is collected and washed three times with 50 ml saturated sodium chloride solution and then dried over M g S 0 4. After evaporation o f the solvent the residue is re crystallized from ethyl acetate (variant 1).
W hen M gM PP is employed as the oxidant, a so lution o f 10.8 g (17.5 mmol) o f M gM PP in 80 ml water is used and 100 ml dichlorom ethane are ad ded when the reaction is term inated to improve the separation o f the layers (variant 2).
9 a -c and 9e were prepared analogously. 
Determination o f the relative rate constants fo r the oxidation o f P (III) compounds by the oxaziridines 9 a -e
At 20 °C the solution o f 0.02 ml (0.17 mmol) tri methyl phosphite in 1 ml dichlorom ethane is slow ly added to a stirred solution of 0.34 mmol of oxa ziridine A and 0.34 mmol of oxaziridine B in 9 ml dichloromethane. After five minutes a sample of 5 ml o f the solution is taken, evaporated to dryness and dissolved in 0.5 ml CDC13. The !H N M R spec tra of this solution is measured. The ratios o f the imine and oxaziridine protons are obtained for A, B and their imines.
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